Obesity impairs vascular relaxation in human subjects: hyperglycemia exaggerates adrenergic vasoconstriction arterial dysfunction in obesity and diabetes.
Arterial dysfunction occurs in obesity and diabetes. However, there is uncertainty about the relative contribution of endothelial dysfunction, smooth muscle dysfunction, or adrenergic hyperresponsiveness. We examined forearm resistance vessel responses to intra-arterial vasoactive agents in matched subjects on no antihyperglycemic medications classified as (1) Type 2 diabetes, (2) impaired fasting glucose (IFG), (3) obese, and (4) nonobese. Responses to both acetylcholine and nitroprusside were impaired in obese, IFG, and diabetic subjects compared to nonobese. However, diabetic and IFG subjects had no further impairment than normoglycemic obese subjects. Gender-specific data revealed that obese, IFG, and diabetic males compared to nonobese males demonstrated impaired responses to nitroprusside. However, among females, obese, IFG, and diabetic subjects demonstrated impaired acetylcholine-mediated responses. Multivariate analyses revealed that gender and adiposity, but not glycemia, were strongly related to acetylcholine and nitroprusside responses. Vasoconstriction to norepinephrine was greater in subjects with diabetes and IFG compared to nondiabetic obese controls. Microvascular vasodilator function is impaired in obesity, with little further impairment in IFG and Type 2 diabetes. Females appear more sensitive to the deleterious effect of obesity on endothelium-mediated resistance vessel function, and males to smooth muscle-mediated function. There is a specific increase in adrenergic vasoconstrictor responses in IFG and Type 2 diabetes independent of obesity.